















Katie M. Lyon 
 








In partial fulfillment of the requirements 
 
For the Degree of Master of Science 
 
Colorado State University 
 







Advisor:  Jerry J. Vaske 
  
Maureen P. Donnelly 




HUNTERS’ RESPONSE TO CHRONIC WASTING DISEASE IN FOUR STATES 
Chronic wasting disease (CWD) is a fatal transmissible spongiform 
encephalopathy (TSE) found in deer, elk, and moose. Although there is no evidence to 
suggest that CWD can be transmitted to humans, the possibility cannot be dismissed. 
Given similarities between CWD and other TSE diseases that cause human death (e.g., 
variant Creutzfeld-Jakob disease), wildlife agencies are concerned that possible unknown 
risks associated with CWD will erode hunters’ willingness to hunt in states where the 
disease is found. This thesis presents two articles that examine the extent to which 
hunters would quit hunting in response to CWD using data from surveys (n = 3,519) of 
resident and nonresident deer hunters in four states. 
The first paper examined how factors related and unrelated to CWD influence 
hunters to stop hunting deer in their state. A series of binary logistic regression models 
examined the influence of four dimensions of predictor variables: (a) prevalence of CWD 
in the state, (b) human impact, (c) perceived human health impacts from CWD, and (d) 
location of hunting participation (i.e., state, residency). Human death from CWD and 
perceived risks associated with the disease had the largest effect on hunter behavior. If 
CWD prevalence increases dramatically, participation in deer hunting in these four states 
will decrease substantially. If high prevalence is combined with human death from CWD 
and other significant predictors of hunter behavior, the decline will be even greater. 
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The second paper examined the extent to which interactions between prevalence, 
risk, residency, and state influence individuals to stop hunting deer in the state. 
Prevalence was the strongest predictor of quitting hunting in the state followed by human 
impact and perceived risk. State and residency were weak, but statistically significant 
predictors. Interactions among these predictors were hypothesized to increase potential 
for quitting hunting in the state. Multivariate log-linear analysis highlighted significant 
interactions; 12 two-way interactions, 6 three-way interactions, and 1 four-way 
interaction were statistically significant. Decisions to quit hunting in the state interacted 
with each of the five factors suggesting that they all influenced hunter behavior. The 
significant three-way interaction among quit hunting * perceived risk * resident, for 
example, indicated that nonresidents of the state who perceived greater risk were more 
likely to quit hunting deer in the state. This analysis illustrates the complexity of 
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CHAPTER I. INTRODUCTION 
Chronic wasting disease (CWD) is a neurological disease affecting free-ranging 
and captive cervids, including deer (Odocoileus spp.), elk (Cervus elaphus), and moose 
(Alces alces) (Baeten, Powers, Jewell, Spraker, & Miller, 2007; Williams, Miller, 
Kreeger, Kahn, & Thorne, 2002). CWD belongs to a family of transmissible spongiform 
encephalopathy (TSE) diseases, which are characterized by the conversion of normal 
prion proteins (PrP) to an abnormal form. Aside from CWD, well-known TSE diseases 
include scrapie in sheep and goats, bovine spongiform encephalopathy (BSE) or “mad 
cow disease” in cattle, transmissible mink encephalopathy (TME), and Creutzfeldt–Jakob 
disease (CJD) in humans. Characteristics of the disease include excessive salivation, loss 
of coordination, abnormal behavior, and emaciation. There is no known treatment for 
CWD and the disease is always fatal (Williams et al., 2002).  
CWD was first identified in captive deer and elk in Colorado and Wyoming in the 
1960s and 1970s (Williams & Young, 1980, 1982), and free-ranging herds in both states 
in the 1980s and 1990s (Spraker et al., 1997). The disease is currently known to exist in 
free-ranging herds in 15 states (Colorado, Illinois, Kansas, Maryland, Minnesota, 
Nebraska, New Mexico, New York, North Dakota, South Dakota, Utah, Virginia, West 
Virginia, Wisconsin, Wyoming) and two Canadian provinces (Alberta, Saskatchewan). 
CWD has also been identified in captive herds in four additional states (Michigan, 
Missouri, Montana, Oklahoma) and in South Korea. Evidence suggests that CWD is 
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likely to spread across North America and there is little wildlife managers can do to stop 
it (Haney, 2009; James, 2008). 
Human Dimensions of CWD 
The continued spread of CWD to numerous states and provinces has increased 
interest and concern about the disease among wildlife managers, hunters, and other 
stakeholders (Arnot, Laate, Unterschultz, & Adamowicz, 2009; Williams et al., 2002; 
Wisconsin Department of Natural Resources, 2009). While there is currently no scientific 
evidence that CWD poses a human health risk, wildlife agencies are concerned that 
perceptions of potential unknown risks associated with CWD may erode hunters’ 
willingness to hunt in areas where the disease is found (Heberlein, 2004). Declines in 
hunting due to CWD are of concern to wildlife managers because they can: (a) reduce 
license sale revenues, (b) limit an agency’s ability to manage game species, (c) decrease 
support for wildlife agencies, (d) impact other wildlife management programs (e.g., 
habitat improvement) if funds get diverted to address CWD, and (e) constrain cultural 
traditions and the social and economic stability of communities dependent on hunting 
(Needham, Vaske, & Manfredo, 2004). Given these potential consequences, most human 
dimensions research on CWD has focused on the extent to which hunters might change 
their behavior in response to CWD. 
Behavioral Intentions 
Studies conducted soon after discovery of CWD in some states showed that few 
hunters (< 10%) would change their hunting frequency or location (e.g., Gigliotti, 2004; 
Miller, 2003, 2004). At existing CWD prevalence levels, hunters were likely to watch for 
abnormal behavior in animals, submit animals for testing, and / or not eat meat from 
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harvested animals (Brown et al., 2006; Gigliotti, 2004; Miller, 2003, 2004; Vaske, 
Timmons, Beaman, & Petchenik, 2004). Several studies have examined hunters’ response 
to hypothetical scenarios depicting manipulated levels of CWD prevalence (e.g., 5% of 
deer infected). At low levels of prevalence most hunters indicated that they would not 
change their hunting behavior. 
Risk research, however, suggests that human behavior in response to risk is 
primarily influenced by two factors: (a) high probability of a hazard occurring, and (b) 
severe consequences associated with the hazard (Adams & Smith, 2001; Sjoberg, 1999; 
Thompson & Dean, 1996). Needham et al. (2007; 2004; 2006) examined the response of 
hunters to hypothetical scenarios of increasing CWD prevalence levels (e.g., 10 to 50% 
of deer infected) and human health risks (i.e., death) in eight states. Across scenarios and 
states: (a) hunters were more likely to quit hunting deer or elk rather than switch states to 
hunt these species, (b) residents were more likely to quit hunting and nonresidents were 
more likely to hunt in other states, and (c) novice hunters or those new to hunting were 
more likely to quit while veteran hunters would switch states. 
An individual’s behavioral decision, however, is seldom based on actual 
probabilities. Rather, people are influenced by other factors such as controllability (i.e., 
perception of being in control or having a choice), timing (i.e., whether the consequences 
are immediate or delayed), and media attention (Adams & Smith, 2001; Gore et al., 2009; 
Heberlein & Stedman, 2009; Sjöberg, 1998). The discovery of CWD in Wisconsin, for 
example, coincided with an outbreak of mad cow disease in Europe. Despite public 
officials’ assurances that mad cow disease could not be transmitted to humans, a TSE 
disease had jumped the species barrier and caused human deaths (Heberlein, 2004). 
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Hunter numbers declined by about 11% in Wisconsin following the discovery of CWD 
(Heberlein, 2004) and research suggested that human health-related concerns associated 
with CWD contributed to approximately half of this decline (Vaske et al., 2004). Thus, 
the perceived risks associated with CWD may be an important constraint to hunting 
participation. 
Perceptions of Risk 
Perceived risk is defined as the degree to which individuals believe that they are 
exposed to some hazard or danger (Siegrist & Cvetkovich, 2000; Sjöberg, 2000b). 
Perceptions of risk are subjective and can influence decision-making and behavior under 
uncertainty (Fischhoff, Slovic, Lichtenstein, Read, & Combs, 1978; Siegrist, Gutscher, & 
Earle, 2005). Hunters concerned about CWD, for example, may stop hunting or avoid 
consuming deer, elk, or moose (Miller, 2004). Factors that influence perceived risk 
include newness (i.e., new / old risk), knowledge (i.e., unknown / known risk), and 
severity of the risk (i.e., fatal / not fatal) (Fischhoff et al., 1978). CWD is a relatively new 
risk and has unknown consequences for human health.  
Studies addressing risk perceptions of CWD have consistently shown that deer 
hunters are concerned or worried about the effects of CWD on human health. Two-thirds 
of South Dakota hunters, for example, were worried about CWD (Gigliotti, 2004). In 
Illinois, many hunters were concerned about effects of CWD on deer and believed that 
the disease could infect humans (Miller, 2004). The majority of New York hunters were 
concerned about effects of CWD on hunting, human health, and deer health (Brown et al., 
2006). Following discovery of CWD in Wisconsin, hunters who did not hunt because of 
CWD were 16 times more likely than hunters to perceive risks associated with the disease 
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(Vaske et al., 2004). Most hunters in the eight state regional study agreed that that CWD 
poses a risk to humans, may cause disease in humans, and they and their families were 
concerned about eating deer or elk (Needham & Vaske, 2006, 2008). These findings 
indicate that perceptions of CWD risk could significantly impact hunting behavior. 
Concerns about CWD have also been attributed to its similarity with related 
diseases that can cause human death (e.g., mad cow, Creutzfeldt-Jakob) (McKintosh, 
Tabrizi, & Collinge, 2003). Miller and Shelby (2009), for example, found that hunters 
perceived the risk of becoming ill from CWD and mad cow disease as similar. Needham 
and Vaske (2009) examined relationships between hunters’ perceptions of risk associated 
with CWD and other hunting and wildlife hazards. Based on hunters’ perceptions of five 
perceived personal health risks associated with CWD (e.g., become ill from CWD, 
concern for own health), three groups were identified: no risk (42%), slight risk (44%), 
and moderate risk (14%). Hunters who perceived higher personal CWD risk were most 
likely to: (a) be more concerned about effects of CWD on wild animal populations (e.g., 
threat to herd, killing entire herd), (b) report higher perceptions of risk associated with 
other hunting related hazards (e.g., getting lost, shot), and (c) perceive greater threats to 
the future of hunting (e.g., regulations, limited land and access). These findings illustrate 
risk sensitivity where hunters who perceived higher CWD risk had an inherent 
predisposition to rate all risks as large. 
One recent study suggests that some of the perceived risks associated with CWD 
may be waning. Cooney (2008) asked Wisconsin hunters to list what immediately comes 
to mind when they think about CWD. A content analysis of this open-ended question 
revealed 12 different themes (e.g., disease is natural, no worries) and suggested that time 
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and experience with CWD may have tempered some of the initial concerns identified in 
other studies. 
Overall, however, psychological factors such as perceived risk can play a 
substantial role in hunters’ decisions to hunt. Understanding concerns and perceptions of 
risk related to CWD can provide insight into how hunters and other stakeholder groups 
might react to further increases in CWD prevalence, which is essential for determining 
the necessity and potential effectiveness of management techniques and information 
campaigns. General understanding of risk perceptions can also facilitate proactive risk 
management (Decker et al., 2006) and can assist in planning for the next potential 
wildlife disease outbreak (Vaske, Shelby, & Needham, 2009). 
Thesis Purpose and Organization 
The first article in this thesis (chapter two) builds on the Needham et al. (2004) 
study by using more extensive data (n = 3,519) to examine hunters’ decisions not to hunt 
in the state. Needham et al. (2004) measured the extent to which (a) prevalence of CWD 
in the state, (b) human impact, and (c) residency influenced hunters to stop hunting deer 
in their state. This paper additionally examines the influence of perceived human health 
risks from CWD on hunters’ decisions to quit hunting in the state. The second article 
(chapter three) builds on the first article by examining the extent to which interactions 
between the predictor variables (i.e., prevalence, risk, residency, and state) influence 
individuals to stop hunting deer in the state. Because these papers were designed for 
separate submissions, the introduction and methods sections are similar. 
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CHAPTER II. PREDICTING HUNTING PARTICIPATION IN RESPONSE TO 
CHRONIC WASTING DISEASE IN FOUR STATES 
Introduction 
Chronic wasting disease (CWD) is a naturally-occurring prion disease in deer 
(Odocoileus spp.), elk (Cervus elaphus), and moose (Alces alces) (Baeten et al., 2007; 
Williams & Young, 1980, 1982). CWD belongs to a family of transmissible spongiform 
encephalopathy (TSE) diseases, which includes bovine spongiform encephalopathy in 
cattle (i.e., BSE, mad cow), scrapie in sheep, and Creutzfeldt-Jakob disease in humans 
(McKintosh et al., 2003). The disease causes excessive salivation, loss of coordination, 
abnormal behavior, emaciation, and death in all infected animals. Although there is no 
evidence to suggest that CWD can be transmitted to humans, as has been shown for BSE, 
the possibility cannot be dismissed (Belay et al., 2004; Raymond et al., 2000; Salman, 
2003). 
To date, CWD has been found in free-ranging cervids in 15 states (Colorado, 
Illinois, Kansas, Maryland, Minnesota, Nebraska, New Mexico, New York, North 
Dakota, South Dakota, Utah, Virginia, West Virginia, Wisconsin, Wyoming) and two 
Canadian provinces (Alberta, Saskatchewan). CWD has also been identified in captive 




Given its similarity to mad cow disease, CWD has emerged as a disease of 
concern among wildlife managers, hunters, and other stakeholders (Schauber & Woolf, 
2003; Williams et al., 2002). Hunting declines attributable to CWD have occurred in 
some states (Bishop, 2004; Heberlein, 2004; Vaske et al., 2004). If CWD conditions 
continue to worsen, several states may experience a substantial decrease in hunting 
participation (Needham et al., 2004). 
This article examined the extent to which prevalence, potential and perceived 
human health risks of CWD influence hunters to stop hunting deer in four states 
(Arizona, North Dakota, South Dakota, Wisconsin). In South Dakota, a single free-
ranging deer tested positive for CWD during the beginning of the 2002 hunting season; 
additional deer and elk tested positive in 2003 (Gigliotti, 2004). CWD was first 
discovered in the south central part of Wisconsin in February 2002; three white-tailed 
deer tested positive for the disease (Wisconsin Department of Natural Resources, 2002). 
At the time this study was conducted, CWD had not been diagnosed in deer or elk in 
Arizona or North Dakota; however, it was of concern in both states. 
Review of Literature 
Human Dimensions of CWD 
Hunting participation has declined in North America (Brown, Decker, Siemer, & 
Enck, 2000; Heberlein & Thomson, 1996; Li, Zinn, Barro, & Manfredo, 2003; 
Mehmood, Zhang, & Armstrong, 2003; Miller & Vaske, 2003). Personal (e.g., age, lack 
of time for hunting) and situational (e.g., lack of available land to hunt, too many 
regulations) constraints have contributed to decreased hunter participation (Miller & 
Vaske, 2003). Wildlife agencies, however, are concerned that hunters’ perceptions of 
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potential risks associated with CWD could exacerbate this decline in states where the 
disease is found (Gigliotti, 2004; Schauber & Woolf, 2003; Williams et al., 2002). In 
Wisconsin, for example, hunting participation decreased as a result of CWD (Bishop, 
2004; Heberlein, 2004; Vaske et al., 2004). 
Declines in hunting due to CWD are of concern to wildlife managers because the 
disease can: (a) reduce license sale revenues, (b) limit an agency’s ability to manage 
game species, (c) decrease support for wildlife agencies, (d) impact other wildlife 
management programs (e.g., habitat improvement) if funds get diverted to address CWD, 
and (e) constrain cultural traditions and the social and economic stability of communities 
dependent on hunting (Needham et al., 2004). 
Given these potential consequences of CWD, research has focused on the extent 
to which hunters might change their behavior in response to CWD (Gigliotti, 2004; 
Miller, 2003; Vaske et al., 2004). Most studies have examined hunters’ response to 
hypothetical scenarios depicting manipulated levels of CWD prevalence (e.g., 5% of deer 
infected). Much of this research, however, manipulated relatively low levels of 
prevalence and most hunters indicated that they would not change their hunting behavior. 
Risk research has identified two primary determinants of human behavior in 
response to disease: (a) high prevalence of a disease, and (b) severe human consequences 
of a disease (Adams & Smith, 2001; Sjöberg, 1999; Stonehouse & Mumford, 1994; 
Thompson & Dean, 1996). Needham et al. (2004), for example, found that if CWD 
prevalence ever increased dramatically (e.g., 50% infection rate), up to 49% of hunters 
would stop hunting deer or elk in several states. The decline would be even greater (e.g., 
65%) if high prevalence is combined with threats to human health such as death from 
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CWD. In addition, nonresident hunters were more likely than residents to report that they 
would stop hunting. 
An individual’s behavioral decision, however, is seldom based on actual 
probabilities. Rather, people are influenced by other factors such as controllability (i.e., 
perception of being in control or having a choice), timing (i.e., whether the consequences 
are immediate or delayed), and media attention (Adams & Smith, 2001; Gore et al., 2009; 
Heberlein & Stedman, 2009; Sjöberg, 1998). The discovery of CWD in Wisconsin, for 
example, coincided with an outbreak of mad cow disease in Europe. Despite public 
officials’ assurances that mad cow disease could not be transmitted to humans, a TSE 
disease had jumped the species barrier and caused human deaths (Heberlein, 2004). 
Hunter numbers declined by about 11% in Wisconsin following the discovery of CWD 
(Heberlein, 2004) and research suggested that human health-related concerns associated 
with CWD contributed to approximately half of this decline (Vaske et al., 2004). Thus, 
the perceived risks associated with CWD may be an important constraint to hunting 
participation. 
Perceived Risk 
Perceived risk is defined as the degree to which individuals believe that they are 
exposed to some hazard or danger (Siegrist & Cvetkovich, 2000; Sjöberg, 2000a). 
Perceptions of risk are subjective and can influence decision making and behavior under 
uncertainty (Fischhoff et al., 1978; Siegrist et al., 2005). Hunters concerned about CWD, 
for example, may stop hunting or avoid consuming deer, elk, or moose (Miller, 2004). 
Factors that influence perceived risk include newness (i.e., new / old risk), knowledge 
(i.e., unknown / known risk), and severity of the risk (i.e., fatal / not fatal) (Fischhoff et 
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al., 1978). CWD is a relatively new risk and has unknown consequences for human 
health.  
Studies addressing risk perceptions of CWD have consistently shown that deer 
hunters are concerned or worried about the effects of CWD on human health (Brown et 
al., 2006; Gigliotti, 2004; Miller, 2004). Majorities of hunters in eight states agreed that 
CWD may be a risk to humans, and that their families were concerned about eating deer 
or elk meat because of CWD (Needham & Vaske, 2006; Needham et al., 2006). The 
majority of Wisconsin hunters who did not hunt in 2002 were moderately or strongly 
influenced by perceived risks associated with CWD (Vaske et al., 2004), indicating that 
perceptions of CWD risk could significantly impact hunting behavior. 
Using preliminary data (n = 659) from a regional study, Needham et al. (2004) 
examined the extent to which prevalence of CWD in the state, human impact, and 
residency influenced hunters to stop hunting deer in their state. This article builds upon 
Needham et al. (2004) by (a) using more extensive data (n = 3,519) and (b) incorporating 
additional variables (i.e., perceived risk, state) into the model. Three questions are 
addressed. First, to what extent do various hypothetical degrees of CWD prevalence and 
distribution in the state influence deer hunters’ decision to quit hunting in a state? 
Second, to what extent will hypothetical (as described in the survey) and perceived 
human health risks affect hunter’s decisions to quit hunting? Third, what other factors 




Description of Sample 
Data were obtained from mail surveys of resident and nonresident deer hunters in 
Arizona, North Dakota, South Dakota, and Wisconsin (n = 3,519). CWD had been 
identified in free-ranging deer in South Dakota and Wisconsin but not Arizona or North 
Dakota. The study population consisted of hunters who were 18 years of age or older and 
purchased a nonresident or resident license to hunt deer with a gun in 2003. Random 
samples of hunter names, addresses, and telephone numbers were obtained from the 
wildlife / game and fish agency of each participating state. 
Three mailings were used to administer the surveys beginning July 2004. Hunters 
were sent a survey, postage-paid return envelope, and cover letter. Non-respondents were 
sent a postcard reminder two weeks after this initial mailing. A second full mailing (i.e., 
survey, return envelope, letter) was sent to non-respondents three weeks after the 
postcard reminder. Surveys were mailed to a total of 8,163 hunters. Across all states and 
strata, 249 surveys were undeliverable (e.g., moved, incorrect addresses) and 3,519 
completed mail surveys were returned, yielding a 44% response rate (3,519 / 8,163 – 
249). Sample sizes were 1,976 for nonresident hunters (50% response rate) and 1,543 
(39% response rate) for residents (for details, see Needham, Vaske, & Manfredo, 2006). 
To check for non-response bias, hunters who completed a survey were compared 
to those who did not. A sample of 785 non-respondents (376 nonresidents, 409 residents) 
was telephoned in November 2004 and asked nine survey questions. Responses to five 
questions were statistically different (p < .001) between respondents and non-
respondents, but statistical significance is inflated by large sample sizes (Vaske, 2008). 
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Effect sizes (V, rpb) were < .15, indicating “weak” (Cohen, 1988) or “minimal” (Vaske, 
2008) differences between the two groups. Non-response bias was thus not deemed a 
problem and data were not weighted based on the non-response check. In each state, 
however, more residents than nonresidents purchased a license to hunt deer with a gun in 
2003. Given the sampling design, more surveys were received from nonresidents than 
residents. The data were weighted to reflect the population proportions of hunters. 
Independent Variables 
Computer generated maps were used to depict hypothetical situations of varying 
CWD human health risks (e.g., human death) and increasing levels of CWD prevalence 
among deer in three zones across each state. In two of the states (South Dakota, 
Wisconsin), zone A represented the area where the disease had been detected in free-
ranging populations and had the highest prevalence. For Arizona and North Dakota, zone 
A represented the most likely region for CWD to be detected. The decision of where to 
situate zone A was made by each wildlife/game and fish agency. For all state maps, zones 
B and C were similar in size. For most states, CWD had not been detected in free-ranging 
deer in zone C, which was considered by each agency to be the least likely location for 
high rates of CWD infection to occur. All three zones for each state were based on hunt 
management units. 
Maps in the surveys depicted four separate hypothetical situations of increasing 
CWD prevalence and distribution: (a) 10% prevalence in zone A, 0% in zones B and C; 
(b) 30% in zone A, 10% in zone B, 0% in zone C; (c) 50% in zone A, 30% in zone B, 
10% in zone C; and (d) 50% in all three zones (i.e., across the entire state). Two 
additional hypothetical situations depicted prevalence levels and human health risks: (a) 
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10% prevalence in zone A, 0% in zones B and C, and “a hunter in the state has died from 
eating CWD infected deer meat;” and (b) 50% prevalence in all three zones and “a hunter 
in the state has died from eating CWD infected deer meat.” These situations reflect the 
two main predictors of disease-related behavior – disease prevalence and human health 
risks (Amnon, 2002; Sugihantono et al., 2003; Yates, 1992). To emphasize the 
hypothetical nature of these situations, survey respondents were assured that the 
situations were “imaginary” (hypothetical) and did not necessarily reflect current 
conditions or consequences to humans. 
Prevalence. Prevalence was computed by averaging the percent prevalence in 
each of the three zones. This resulted in four prevalence values: (a) 3% prevalence 
statewide (10% in zone A, 0% in zone B, and 0% in zone C), (b) 13% prevalence 
statewide (30% in zone A, 10% in zone B, and 0% in zone C), (c) 30% prevalence 
statewide (50% in zone A, 30% in zone B, and 10% in zone C), and (d) 50% prevalence 
statewide (50% in zones A, B, and C). 
Human impact. Human health risk was a dummy variable coded as 0 “no effect of 
CWD on human health” and 1 “CWD transmissible to humans and hunters have died 
from CWD.”  
Perceived risk. Individuals’ perceived risk regarding CWD was assessed using a 
6-item standardized index (Cronbach alpha = .91). The first question in the index asked 
respondents to what extent they disagreed or agreed that because of CWD, they have 
concerns about eating deer meat. Responses were measured on a 7-point scale from: (1) 
strongly disagree to (7) strongly agree. A second question asked respondents because of 
CWD, how concerned are you about your own personal health. Responses were measured 
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on a 9-point scale from: (1) not at all concerned to (9) extremely concerned. The 
remaining four questions asked respondents to indicate how much risk they associated 
with (a) inadvertently eating meat from an animal infected with CWD, (b) contracting a 
disease caused by CWD, (c) becoming ill as a result of contracting a disease caused by 
CWD, and (d) death as a result of contracting a disease caused by CWD. Responses were 
measured on a 9-point scale from: (1) no risk to (9) extreme risk. Since questions were 
asked on different scales, scores were standardized. 
State and residency. The four states were dummy coded with South Dakota being 
the reference group. The residency dummy variable was coded as 0 “nonresident hunter” 
and 1 “resident hunter.” 
Dependent Variable 
To measure the extent to which CWD prevalence, distribution, and human health 
risks influenced hunters’ willingness to continue hunting in their state, respondents 
evaluated each hypothetical situation and indicated if they would: (a) hunt deer in the 
zone in the state that they hunt deer in most often; (b) hunt deer in the state, but switch to 
a different zone; (c) give up deer hunting in the state, but hunt deer in another state; or (d) 
give up deer hunting altogether. The respective state name was provided in the response 
items for each survey. For analysis purposes, the first two response items were collapsed 
into one category labeled 0 “still hunt deer in the state;” the last two items were recoded 




Four binary logistic regression equations were used to estimate the percentage of 
hunters that would stop hunting deer in their state as a function of the independent 
variables (i.e., prevalence, human impact, perceived risk, state, residency). 
Results 
The first logistic regression examined the influence of CWD prevalence on the 
probability that Arizona, North Dakota, South Dakota or Wisconsin deer hunters will stop 
hunting deer in the state. This analysis resulted in the following equation: 
ln(odds) = − 2.362 + .047(P) (1) 
where P = the average CWD prevalence in the state (Nagelkerke R2 = .21). The predicted 
odds of hunters stopping deer hunting in the state is given by the equation, odds = 
expln(odds). The calculation, odds/(1 + odds), estimates the percentage of hunters that will 
stop hunting deer in the state. Table 1 shows that the percentage of hunters that will stop 
hunting deer in the state increases as prevalence and distribution increase. As prevalence 
increases, the percent stopping hunting increased from 10% (10% CWD prevalence in 
zone A, 0% in zones B and C) to 50% (50% CWD prevalence across state). 
Table 2.1  Probabilities that Hunters will Stop Hunting Deer in the State for Each 
Situation Related to CWD Prevalence (Model 1) 
Prevalence  
Zone A  
(%) 
Zone B  
(%) 
Zone C  
(%) Probability 
10 0 0 .10 
30 10 0 .15 
50 30 10 .28 




The second logistic regression examined the influence of CWD prevalence and 
potential human impact (i.e., no evidence that CWD poses a health risk to humans, hunter 
death from CWD) on the probability that hunters will stop hunting deer in the state. The 
resulting equation was: 
ln(odds) = − 2.701 + .045(P) + 1.110(D)  (2) 
where D = dummy variable of 0 “no effect of CWD on human health” and 1 “CWD 
transmissible to humans, hunter death from CWD” (Nagelkerke R2 = .26). If CWD is not 
shown to be transmissible to humans and 10% of the deer in zone A are infected with the 
disease, 7% of hunters would stop hunting deer in Arizona, North Dakota, South Dakota 
or Wisconsin (Table 2). This percentage increased to 39% if 50% of the deer across the 
entire state are infected with CWD. If a hunter ever dies from CWD and 50% of the deer 
are infected, 66% of hunters would stop hunting deer in these states. 
Table 2.2  Predicted Probabilities that Hunters will Stop Hunting Deer in the State for 
Each Situation Related to CWD Prevalence and Potential Human Impact (Model 2) 




Zone A (%) 
 
Zone B (%) 
 
Zone C (%) 
Human  
Impact Probability 
1 10 0 0 No .07 
2 30 10 0 No .11 
3 50 30 10 No .21 
4 50 50 50 No .39 
5 10 0 0 Death .19 
6 50 50 50 Death .66 
 
The third logistic regression explored the effect of CWD prevalence, human 
impact, and perceived human health risk on the probability that hunters will stop hunting 
deer in the state. This analysis resulted in the following equation: 
ln(odds) = −2.840 + .048(P) + 1.167(D) + .621(R) (3) 
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where R = perceived risk (Nagelkerke R2 = .31). In Scenario 1, where 10% of deer are 
infected in zone A and no human impact occurs, only 3% of hunters who perceived no 
risk would quit hunting compared to 31% of hunters that perceived high risk (Table 3). If 
50% of deer are infected across the state and a human death occurs, about half of hunters 
that perceived no human health risks associated with CWD would quit hunting. However, 
if hunters perceived a high amount of risk, given the same situation, the probability of 
quitting was 93%. 
Table 2.3  Predicted Probabilities that Hunters will Stop Hunting Deer in the State for 
Each Situation Related to CWD Prevalence, Human Impact, and Perceived Risk (Model 
3) 















1 10 0 0 No .03 .31 
2 30 10 0 No .05 .42 
3 50 30 10 No .10 .61 
4 50 50 50 No .22 .81 
5 10 0 0 Death .09 .59 
6 50 50 50 Death .48 .93 
 
The final logistic regression explored the effect of CWD prevalence, human 
impact, perceived human health risk, and location on the probability that resident or 
nonresident hunters will stop hunting deer in the state. The resulting equation for the final 
model was: 
ln(odds) = −2.73 + .048(P) + 1.187(D) + .661(R) – .417(Resident) +  
.027(AZ) + .338(ND) – .266(WI)  (4) 
where Resident = residency dummy variable of 0 “nonresident hunter” and 1 “resident 
hunter;” AZ = Arizona dummy variable; ND = North Dakota dummy variable; and WI = 
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Wisconsin dummy variable (South Dakota is the reference group, Nagelkerke R2 = .33). 
Similar to the previous model, hunters were more likely to quit as CWD prevalence, 
human impact, and perceived risk increased. Nonresidents and North Dakota hunters 
were more likely to quit while Wisconsin hunters were least likely to quit (Table 2.4). 
This model correctly classified 78% of hunters and explained 33% of the variance in 
hunters’ decisions to quit hunting. 
Table 2.4  Final Logistic Regression Model Predicting Resident and Non-resident 
Hunters that will Stop Hunting Deer in the State (Model 4) 





Constant -2.73   .05 .07 2853.14 < .001 
Prevalence .05 <.01 1.05 2580.30 < .001 
Human impact 1.19   .04 3.28 983.39 < .001 
Personal risk .66   .02 1.94 878.46 < .001 
Resident -.42   .04 .66 122.06 < .001 
Arizona .03   .05 1.03 .28    .599 
North Dakota .34   .05 1.40 45.37 < .001 
Wisconsin -.27   .05 .77 25.34 < .001 
  
Each model showed a significantly better statistical fit over the previous model 
(Table 2.5). Prevalence alone explained 21% of the variance in hunters’ decision to quit 
hunting in the state. Human impact and perceived human health risks each explained an 
additional 5% variance when added to the model; state and residency only explained an 




Table 2.5  Logistic Regression Model Comparison 









0 Constant only --- 23471.35 --- --- --- 
1 Model 0 + Prevalence .21 20386.20 3085.15 1 < .001 
2 Model 1 + Manipulated human health risk from CWD .26 19446.01  940.19 2 < .001 
3 Model 2 + Perceived human health risk from CWD .31 18605.51  840.50 3 < .001 
4 Model 3 + Residency and State .33 18345.56 259.95 7 < .001 
 
Discussion 
This article examined the extent to which potential CWD prevalence and human 
health risks influenced deer hunters’ decision to continue hunting deer in a state. The 
study also examined differences among four states and between resident and nonresident 
deer hunters. Findings demonstrated that potential conditions related to the disease could 
influence a large portion (e.g., over 50%) of deer hunters to change their hunting 
behavior; this number was even greater if hunters perceived that there are human health 
risks related to CWD (e.g., over 80%). 
State and residence effects were small. In Wisconsin, where there is a strong deer 
hunting tradition (Heberlein, 2004; Vaske et al., 2004), hunters were least likely to 
change their behavior. Perhaps hunters in this state were also more likely to discount 
hypothetical information because of their real-world experience with CWD. This study 
took place two years after the discovery of CWD in Wisconsin, where intense media 
coverage made CWD a salient issue (Heberlein & Stedman, 2009). In states where CWD 
had not been found at the time of this study (Arizona, North Dakota), hunters were most 
likely to change their behavior. Humans often attribute higher risk to hazards that are new 
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or unknown (e.g., CWD) and this risk can influence behavior (e.g., Fischhoff et al., 1978; 
Sjöberg, 2000a; Slovic, 1987). Similar to Needham et al. (2004), nonresident hunters 
were less likely than residents to continue hunting deer in the state as CWD conditions 
worsened. Findings have implications for management, theory, and research. 
Management Implications 
The prevalence of CWD in any state varies by location, and the sex and age of the 
deer (e.g., yearlings vs. adults). Given CWD prevalence levels (i.e., scenario 1) in some 
states (e.g., Wisconsin, South Dakota), our findings suggest approximately 10% of 
hunters would stop hunting deer in the state. This suggests that agencies may experience 
only minor declines in revenue from hunting license sales if CWD conditions do not 
worsen. This is consistent with other studies (Gigliotti, 2004; Miller, 2004; Needham et 
al., 2004; Petchenik, 2003; Vaske et al., 2004) and implies that almost all hunters will 
continue hunting deer in their state if CWD conditions do not dramatically deteriorate. As 
prevalence increases, however, the likelihood of hunters quitting increases, even when 
perceived risks are low and no human death has occurred. If half of the deer ever have 
CWD, perceived risk is high, and human death occurs from the disease (i.e., scenario 6), 
approximately 93% of hunters would switch to other states or give up hunting altogether. 
Findings reported in this paper and by others (e.g., Gore et al., 2009; Heberlein & 
Stedman, 2009; Vaske et al., 2009) suggest that psychological factors such as perceived 
risk play a substantial role in hunters’ decisions to hunt. Although human death from 
CWD is unlikely, some studies suggest that many hunters are concerned about their 
health and think that they are at risk of becoming ill from the disease (Needham & Vaske, 
2006; Vaske et al., 2004). Other studies indicate few hunters are concerned about 
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potential human health impacts of CWD (Cooney & Holsman, 2010; Gigliotti, 2004; 
Holsman & Petchenik, 2006; Miller, 2004). Understanding risk perceptions is essential 
for determining the necessity and potential effectiveness of management techniques and 
information campaigns (Vaske et al., 2009). General understanding of risk perceptions 
can also facilitate proactive risk management (Decker et al., 2006) and can assist in 
planning for the next potential wildlife disease outbreak (Vaske et al., 2009). 
To mitigate the potential negative consequences of CWD wildlife agencies should 
(a) continue to educate hunters about CWD and (b) stress that there is no link between 
CWD and human health. Most agency information and education campaigns correctly 
state that there is no evidence that CWD poses a human health risk. However, they also 
advise hunters to take precautions such as testing animals for CWD and wearing gloves 
when processing animals. While agencies likely communicate these precautionary 
messages for legal reasons, the ambiguity in the messages suggests a risk may be present. 
Concern about CWD could also stem from its similarity to related diseases that can cause 
human death (e.g., mad cow, Creutzfeldt-Jakob) (McKintosh et al., 2003). Miller and 
Shelby (2009), for example, found that hunters perceived the risk of becoming ill from 
CWD and mad cow disease as similar. Understanding how CWD is perceived by hunters 
and other stakeholders is an important component of managing the disease. Wildlife 
agencies should take these issues into consideration when developing CWD 
communication campaigns and planning their long-term response to CWD (Vaske, 




Declining hunter involvement is a complex, multidimensional issue that cannot be 
explained simply. This study indicates that in addition to the specific situational variables 
(i.e., potential CWD conditions), psychological concepts such as perceived risk play an 
important role in hunters’ decisions to hunt. At current conditions, individuals that 
perceive high risk are 10 times more likely to quit hunting than those who perceive no 
risk. Research such as this facilitates an understanding of how concerns and perceptions 
of risk related to CWD affect hunters’ decisions. 
Results also have implications for predictive potential. The notion of predictive 
potential refers to the likelihood that one variable can explain variation in a second 
variable (Vaske, 2008). Social-psychological theory suggests that when two variables are 
measured at the same level of specificity the predictive potential increases (Fishbein & 
Ajzen, 1975; Whittaker, Vaske, & Manfredo, 2006). According to this “specificity” 
principle, specific variables are more likely to predict specific behaviors than more 
general measures. For example, specific situational (e.g., prevalence, human death) and 
psychological (e.g., perceived risk from CWD) variables would be expected to account 
for relatively more variability in hunter decisions than general sociodemographic 
variables (e.g., state, residency). In this study, human impact was the strongest predictor 
of hunting intentions, followed by perceived risk. Consistent with social psychological 
theory and the specificity principle, specific situational (human impact) and 
psychological predictors (perceived risk) had more predictive power than the 
sociodemographic indicators. Support for the specificity principle has implications for 




To increase the generalizability of these findings, the following future research 
considerations are offered. First, the findings presented here are limited to resident and 
nonresident deer hunters across four states that purchased a license to hunt deer with a 
gun in 2003. Results may not generalize to (a) hunters in other states, (b) hunters 
participating in different forms of hunting (e.g., archery) or (c) other species that have 
CWD (e.g., elk, moose). 
Second, this article examined hunters’ perceived health risks associated with 
CWD (e.g., become ill from CWD). Risk analysis literature (e.g., Fischhoff et al., 1978; 
Sjöberg, 2000a), for example, suggests that perceived risk varies depending on whether 
the hazard is new (unknown risk) or old (known risk). Data collection for this study 
occurred within two years from when CWD was discovered in South Dakota and 
Wisconsin. The other two states examined in this study, Arizona and North Dakota, 
represent states that were unaffected by CWD. In these states, the risks associated with 
CWD were still relatively new and unknown. Whether responses are similar in states 
where CWD has been commonplace for many years (e.g., Colorado, Wyoming) remains 
a question for future empirical research. 
Third, people tend to believe that they are at less risk than others (i.e., risk denial) 
(Sjöberg, 2000a; Slovic, 1999). Risks that hunters may perceive for family members, 
other hunters, or society in general were not examined. This study also did not examine 
other risks associated with CWD (e.g., risk of losing opportunities to hunt a healthy 
animal). Given the contentious nature of many human dimensions problems such as 
CWD, continuing to draw on the risk literature to examine risk perceptions and other 
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CWD risks may facilitate a better understanding of the challenges faced by wildlife 
managers. 
Fourth, it is important to emphasize that these results are based on hypothetical 
scenarios depicting conditions that do not necessarily reflect current CWD prevalence 
levels or threats to humans. Because of the long time between exposure to CWD and the 
development of disease, years of continued follow-up testing is required to be able to say 
what the risk, if any, of CWD is to humans. Given the long incubation period of CWD 
and its slow rate of natural expansion, these types of surveillance and eradication 
programs can be time consuming, controversial, expensive, and draw resources from 
other wildlife issues (Heberlein, 2004; Williams et al., 2002). 
Finally, few studies have examined the human dimensions of other wildlife 
diseases. The theoretical concepts used in CWD research (e.g., knowledge, risk 
perceptions, beliefs, attitudes, behavioral responses) could be applied to other zoonotic 
diseases to facilitate understanding of the human component of wildlife diseases and 
broaden the generalizability, reliability and validity of the findings. For example, 
obtaining a general understanding of risk perceptions can facilitate proactive risk 
management (Decker et al., 2006) and can assist in planning for other potential wildlife 
disease outbreaks (Vaske et al., 2009). 
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CHAPTER III. CWD PREVALENCE, PERCEIVED HUMAN HEALTH RISKS AND 
STATE INFLUENCES ON DEER HUNTING PARTICIPATION 
Introduction 
Chronic wasting disease (CWD) is a naturally-occurring neurodegenerative 
disease in deer (Odocoileus spp.), elk (Cervus elaphus), and moose (Alces alces) (Baeten 
et al., 2007; Williams & Young, 1980, 1982). CWD belongs to a family of transmissible 
spongiform encephalopathy diseases, which includes bovine spongiform encephalopathy 
in cattle (i.e., BSE, mad cow), scrapie in sheep, and Creutzfeldt-Jakob disease in humans 
(McKintosh et al., 2003). Characteristics of the disease include excessive salivation, loss 
of coordination, abnormal behavior, and emaciation. There is no known treatment for 
CWD and the disease is always fatal (Williams et al., 2002). To date, CWD has been 
found in free-ranging cervids in 15 states (Colorado, Illinois, Kansas, Maryland, 
Minnesota, Nebraska, New Mexico, New York, North Dakota, South Dakota, Utah, 
Virginia, West Virginia, Wisconsin, Wyoming) and two Canadian provinces (Alberta, 
Saskatchewan). CWD has also been identified in captive herds in four additional states 
(Michigan, Missouri, Montana, Oklahoma) and in South Korea. “The disease continues 
to spread and shows no signs of slowing down” (Haney, 2009, p. 8). 
Given its similarity to mad cow disease, CWD has emerged as a disease of 
concern among wildlife managers, hunters, and other stakeholders (Arnot et al., 2009; 
Williams et al., 2002; Wisconsin Department of Natural Resources, 2009). Although 
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there is no evidence that CWD can be transmitted to humans, as has been shown for BSE, 
the possibility cannot be dismissed (Belay et al., 2004; Raymond et al., 2000; Salman, 
2003). Wildlife agencies are concerned that possible unknown risks associated with 
CWD will erode hunters’ willingness to hunt in states where the disease is found 
(Needham et al., 2004). Hunting declines attributable to CWD, for example, have 
occurred in Wisconsin (Bishop, 2004; Heberlein, 2004; Vaske et al., 2004). If CWD 
conditions continue to worsen, other states may experience a substantial decrease in 
hunting participation (Needham et al., 2004). This article examined the extent to which 
factors related to CWD influenced hunters to stop hunting deer in Arizona, North Dakota, 
South Dakota, and Wisconsin. 
Human Dimensions of CWD 
Hunting participation has declined in North America (Brown et al., 2006; 
Heberlein & Thomson, 1996; Li et al., 2003; Mehmood et al., 2003). Personal (e.g., age, 
lack of time for hunting) and situational (e.g., lack of available land to hunt, too many 
regulations) constraints have contributed to this decrease in hunter participation (Miller & 
Vaske, 2003). Hunters’ perceptions of potential risks associated with CWD could 
exacerbate this decline (Gigliotti, 2004; Schauber & Woolf, 2003; Williams et al., 2002). 
Declines in hunting due to CWD are of concern to wildlife managers because they 
can: (a) reduce license sale revenues, (b) limit an agency’s ability to manage game 
species, (c) decrease support for wildlife agencies, (d) impact other wildlife management 
programs (e.g., habitat improvement) if funds get diverted to address CWD, and (e) 
constrain cultural traditions and the social and economic stability of communities 
dependent on hunting (Needham et al., 2004). Given these potential consequences of 
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CWD, research has focused on the extent to which hunters might change their behavior in 
response to CWD (Gigliotti, 2004; Vaske et al., 2004). 
Disease-related research has identified two primary predictors of human behavior 
change in response to disease: (a) high prevalence of a disease, and (b) severe human 
consequences of a disease (Adams & Smith, 2001; Sjöberg, 1999; Stonehouse & 
Mumford, 1994; Thompson & Dean, 1996). Needham et al. (2004), for example, found 
that if CWD prevalence ever increased dramatically (e.g., 50% infection rate), up to 49% 
of hunters would stop hunting deer or elk in several states. The decline would be even 
greater if high prevalence is combined with threats to human health such as death from 
CWD. In addition, nonresident hunters were more likely than residents to report that they 
would stop hunting. 
An individual’s behavioral decision is seldom based on actual probabilities. 
Rather, people are influenced by factors such as controllability (i.e., perception of being 
in control or having a choice), timing (i.e., whether the consequences are immediate or 
delayed), and media attention (Adams & Smith, 2001; Sjöberg, 1998). The discovery of 
CWD in Wisconsin, for example, coincided with an outbreak of mad cow disease in 
Europe. Despite public officials’ assurances that mad cow disease could not be 
transmitted to humans, a TSE disease had crossed the species barrier and caused human 
deaths (Heberlein, 2004). Hunter numbers declined by about 11% in Wisconsin following 
the discovery of CWD in the state (Heberlein, 2004) and research suggested that human 
health-related concerns associated with CWD contributed to approximately half of this 
decline (Vaske, Needham, Stafford, et al., 2006). Thus, perceived risks associated with 




Perceived risk is defined as the degree to which individuals believe that they are 
exposed to some hazard or danger (Siegrist & Cvetkovich, 2000; Sjöberg, 2000b). 
Perceptions of risk are subjective and can influence decision making and behavior under 
uncertainty (Fischhoff et al., 1978; Siegrist et al., 2005). Hunters concerned about CWD, 
for example, may stop hunting or avoid consuming deer, elk, or moose (Miller, 2004). 
Factors that influence perceived risk include newness (i.e., new / old risk), knowledge 
(i.e., unknown / known risk), and severity of the risk (i.e., fatal / not fatal) (Fischhoff et 
al., 1978). CWD presents relatively new risks and has unknown consequences for human 
health. 
Studies addressing risk perceptions of CWD have consistently shown that deer 
hunters are concerned or worried about the effects of CWD on human health (Brown et 
al., 2006; Gigliotti, 2004; Miller, 2004). Majorities of hunters in eight states agreed that 
CWD may be a risk to humans, and that their families were concerned about eating deer 
or elk meat because of CWD (Needham & Vaske, 2006; Needham et al., 2006). The 
majority of Wisconsin hunters who did not hunt in 2002 were moderately or strongly 
influenced by perceived risks associated with CWD (Vaske et al., 2004), indicating that 
perceptions of CWD risk could significantly impact hunting behavior. 
Based on previous research (Lyon & Vaske, 2010; Needham et al., 2004), two 
hypotheses are advanced. First, we hypothesize that (a) prevalence, (b) potential human 
death, (c) perceived personal health risk, (d) presence of CWD in the state, and (e) 
residency influence the probability of quitting hunting in a given state. Second, we 
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hypothesize that interactions among the predictors will increase the potential for quitting 
hunting in a state. 
Methods 
Description of Sample 
Data were obtained from mail surveys of resident and nonresident deer hunters in 
Arizona, North Dakota, South Dakota, and Wisconsin (n = 3,519). At the time of this 
study, CWD had been identified in free-ranging deer in South Dakota and Wisconsin but 
not Arizona or North Dakota. The study population consisted of hunters who were 18 
years of age or older and purchased a nonresident or resident license to hunt deer with a 
gun in 2003. Random samples of hunter names, addresses, and telephone numbers were 
obtained from the wildlife / game and fish agency of each participating state. 
Three mailings were used to administer the surveys beginning July 2004. Hunters 
were sent a survey, postage-paid return envelope, and cover letter. Non-respondents were 
sent a postcard reminder two weeks after this initial mailing. A second full mailing (i.e., 
survey, return envelope, letter) was sent to non-respondents three weeks after the 
postcard reminder. Surveys were mailed to a total of 8,163 hunters. Across all states and 
strata, 249 surveys were undeliverable (e.g., moved, incorrect addresses) and 3,519 
completed mail surveys were returned, yielding a 44% response rate (3,519 / 8,163 – 
249). Sample sizes were 1,975 for nonresident hunters (50% response rate) and 1,543 
(39% response rate) for residents (for details, see Needham et al., 2006). 
To check for non-response bias, hunters who completed a survey were compared 
to those who did not. A sample of 785 non-respondents (376 nonresidents, 409 residents) 
was telephoned in November 2004 and asked nine survey questions. Responses to five 
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questions were statistically different (p < .001) between respondents and non-
respondents, but statistical significance is inflated by large sample sizes (Vaske, 2008). 
Effect sizes (V, rpb) were < .15, indicating “weak” (Cohen, 1988) or “minimal” (Vaske, 
2008) differences between the two groups. Non-response bias was thus not deemed a 
problem and data were not weighted based on the non-response check. In each state, 
however, more residents than nonresidents purchased a license to hunt deer with a gun in 
2003. Given the sampling design, more surveys were received from nonresidents than 
residents. The data were weighted to reflect the population proportions of hunters (see 
Needham et al., 2006) 
Independent Variables 
Computer generated maps were used to depict hypothetical situations of varying 
CWD human health risks (e.g., human death) and increasing levels of CWD prevalence 
among deer in three zones across each state. In two of the states (South Dakota, 
Wisconsin), zone A represented the area where the disease had been detected in free-
ranging populations and had the highest prevalence. For Arizona and North Dakota, zone 
A represented the most likely region for CWD to be detected, if ever. The decision of 
where to situate zone A was made by each wildlife/game and fish agency. For all state 
maps, zones B and C were similar in size. CWD had not been detected in free-ranging 
deer in zone C and was considered by each agency to be the least likely location for high 
rates of CWD infection to occur. All three zones for each state were based on hunt 
management units. 
Maps in the surveys depicted four separate hypothetical situations of increasing 
CWD prevalence and distribution: (a) 10% prevalence in zone A, 0% in zones B and C; 
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(b) 30% in zone A, 10% in zone B, 0% in zone C; (c) 50% in zone A, 30% in zone B, 
10% in zone C; and (d) 50% in all three zones (i.e., across the entire state). Two 
additional hypothetical situations depicted prevalence levels and human health risks: (a) 
10% prevalence in zone A, 0% in zones B and C, and “a hunter in the state has died from 
eating CWD infected deer meat;” and (b) 50% prevalence in all three zones and “a hunter 
in the state has died from eating CWD infected deer meat.” These situations reflect the 
two main predictors of disease-related behavior—disease prevalence and human health 
risks. To emphasize the hypothetical nature of these situations, survey respondents were 
assured that the situations were “imaginary” (hypothetical) and did not reflect current 
conditions or consequences to humans. 
Prevalence. Prevalence was computed by averaging the percent prevalence in 
each of the three zones. This resulted in four prevalence values: (a) 3% prevalence 
statewide (10% in zone A, 0% in zone B, and 0% in zone C), (b) 13% prevalence 
statewide (30% in zone A, 10% in zone B, and 0% in zone C), (c) 30% prevalence 
statewide (50% in zone A, 30% in zone B, and 10% in zone C), and (d) 50% prevalence 
statewide (50% in zones A, B, and C). 
Human death. Human health risk was a dummy variable coded as 0 “no effect of 
CWD on human health” and 1 “CWD transmissible to humans and hunters have died 
from CWD.”   
Perceived risk. Individuals’ perceived risk regarding CWD was assessed using a 
6-item standardized index (Cronbach’s alpha = .91). One question in the index asked 
respondents to what extent they disagreed or agreed that because of CWD, they have 
concerns about eating deer meat. Responses were measured on a 7-point scale from: (1) 
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strongly disagree to (7) strongly agree. A second question asked respondents because of 
CWD, how concerned are you about your own personal health. Responses were measured 
on a 9-point scale from: (1) not at all concerned to (9) extremely concerned. The 
remaining four questions asked respondents to indicate how much risk they associated 
with (a) inadvertently eating meat from an animal infected with CWD, (b) contracting a 
disease caused by CWD, (c) becoming ill as a result of contracting a disease caused by 
CWD, and (d) death as a result of contracting a disease caused by CWD. Responses were 
measured on a 9-point scale from: (1) no risk to (9) extreme risk. All responses were 
converted to standardized scores to account for differences in scale width. 
State and residency. States were dummy coded as 0 ‘non-CWD state’ (Arizona 
and North Dakota) and 1 ‘CWD state’ (South Dakota and Wisconsin). The residency 
dummy variable was coded as 0 “nonresident hunter” and 1 “resident hunter.” 
Dependent Variable 
To measure the extent to which CWD prevalence, distribution, and human health 
risks influence hunters’ willingness to continue hunting in their state, respondents 
evaluated each hypothetical situation and indicated if they would: (a) hunt deer in the 
zone in the state that they hunt deer in most often; (b) hunt deer in the state, but switch to 
a different zone; (c) give up deer hunting in the state, but hunt deer in another state; or (d) 
give up deer hunting altogether. The respective state name was provided in the response 
items for each survey. For analysis purposes, the first two response items were collapsed 
into one category labeled 0 “still hunt deer in the state;” the last two items were recoded 




Bivariate and multivariate analyses were used to examine relationships among the 
variables. Bivariate analyses assessed the percentage of hunters that would stop hunting 
deer in a state as a function of the five predictor variables: (a) CWD prevalence, (b) 
hypothetical human death from CWD, (c) perceived human health risks from CWD, (d) 
state (no known CWD in state [Arizona, North Dakota] vs. CWD in state [South Dakota, 
Wisconsin]), and (e) residency (resident vs. nonresident hunter). The likelihood ratio chi-
square was used to assess whether statistical differences occurred between the two groups 
(i.e., continue hunting or quit hunting in a state) across the five predictor variables; the 
Spearman correlation was used as a measure of effect size. 
Interactions among the various levels of the five predictors were hypothesized to 
influence the likelihood of hunters changing their plans to hunt in the future. Backward 
step-wise hierarchical log-linear analysis was used to model the multivariate relationships 
among the variables. In log-linear models all variables are considered as independent. 
The null hypothesis was that each variable was independent of one another and that no 
associations existed. The independence hypothesis was rejected (i.e., associations exist) 
when low probabilities (e.g., p < .05) of significance were observed. Partial log likelihood 
chi-squares were used to test for variable associations in the multiple contingency tables 
(Knoke & Burke, 1980). The hierarchical model measured the associations among the six 
variables in the model: quit hunting, CWD prevalence, hypothetical human death, 





Across the entire sample, 27% of respondents indicated that they would stop 
hunting because of CWD (Table I). All five independent variables were statistically 
significant predictors of stopping hunting in the state and thus provide evidence to 
support the first hypothesis. The greater the prevalence of CWD in the state the more 
likely hunters were to quit. At the lowest hypothetical prevalence level, 13% indicated 
that they would no longer hunt in the state. When prevalence reached 50% statewide, 
52% said that they would stop hunting. The difference in these distributions was 
statistically significant (χ2 = 3,338.46, p < .001, r = .37). 
If CWD were to cause human death, respondents were significantly more likely to 
stop hunting in the state (χ2 = 1,187.99, p < .001, r = .25). Forty-three percent indicated 
that they would quit hunting in the hypothetical scenarios where a hunter had died due to 
CWD; only 19% said they would stop in the “no human death” scenarios. When hunters’ 
perceived extreme risks associated with CWD, 46% would stop hunting in the state. By 
comparison, 19% would quit hunting when they perceived no CWD related risks (χ2 = 
600.27, p < .001, r = .17). 
Whether or not CWD had been detected in the state and the respondents’ state of 
residency were also significant predictors of hunters’ behavioral intentions. Individuals 
who had hunted in states that did not have CWD were slightly more likely (30%) to stop 
hunting than those who had hunted in a CWD state (25%). Nonresidents (29%) were 
slightly more likely to quit than residents (24%). These relationships, however, were not 
strong for either the presence of CWD in a state or residency (r = -.05 in both cases). 
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Table 3.1  Bivariate Analyses of Stopping Hunting Due to CWD 
 
Likely to stop hunting 





% χ2 p r 
Entire sample 73 27    
Hypothetical prevalence of CWD   3,338.46 <.001 .37 
10% zone A, 0% zone B, 0% zone C 87 13    
30% zone A, 10% zone B, 0% zone C 91 9    
50% zone A, 30% zone B, 10% zone C 76 24    
50% zone A, 50% zone B, 50% zone C 48 52    
Hypothetical human death due to CWD   1,187.99 <.001 .25 
No 81 19    
Yes 57 43    
Perceived human health risk of CWD   600.27 <.001 .17 
No risk 81 19    
Slight risk 70 30    
Moderate risk 60 40    
Extreme risk 54 46    
CWD present in state   58.17 <.001 -.05 
No 70 30    
Yes 75 25    
Resident of state   58.63 <.001 -.05 
No 71 29    
Yes 76 24    
 
Multivariate analysis 
Hypothesis two predicted that the five independent variables would interact to 
increase the likelihood of stopping hunting. A multivariate log-linear analysis identified 
12 significant 2-way interactions, six 3-way interactions, and one significant 4-way 
interaction (Table 3.2). The 5- and 6-way interactions were not significant. 
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Table 3.2  Hierarchical Log-Linear Model for 2-, 3-, and 4-way Interactions 
Significant interactions 1 df Partial χ2 p 
4-way interaction    
Quit Hunting*Prevalence*Human Impact*CWD State  3 12.77 .005 
3-way interactions    
Quit Hunting*Prevalence*Human Impact  3 173.99 <.001 
Quit Hunting*Prevalence*CWD State  3 50.64 <.001 
Quit Hunting*Perceived Risk*CWD State  3 21.10 <.001 
Quit Hunting*Perceived Risk*Resident  3 16.06 .001 
Quit Hunting*CWD State*Resident  1 5.74 .017 
Perceived Risk*CWD State*Resident  3 55.05 <.001 
2-way interactions    
Quit Hunting*Prevalence  3 3011.91 <.001 
Quit Hunting*Human Impact  1 768.46 <.001 
Quit Hunting*Perceived Risk  3 777.46 <.001 
Quit Hunting*CWD State  1 64.67 <.001 
Quit Hunting*Resident  1 112.70 <.001 
Prevalence*Human Impact  3 6527.35 <.001 
Prevalence*Perceived Risk  9 114.30 <.001 
Prevalence*CWD State  3 7.90 .048 
Prevalence*Resident  3 17.78 <.001 
Human Impact*Perceived Risk  3 25.53 <.001 
Perceived Risk*CWD State  3 23.55 <.001 
Perceived Risk*Resident  3 140.01 <.001 
Tests that K-way effects are zero    
1 10 21,987.99 <.001 
2 39 12,087.27 <.001 
3 76 357.29 <.001 
4 79 33.70 1.00 
5 42 13.57 1.00 
6 9 4.01 .91 
1 Only significant (p < .05) effects are shown 
The 2-way associations indicate that decisions to quit hunting in the state 
interacted with each of the five factors suggesting that they all influenced hunter 
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behavior. The significant 3-way interaction quit hunting * perceived risk * resident, for 
example, indicated that nonresidents of the state who perceived greater risk were more 
likely to quit hunting deer in the state. In the 4-way interaction, stopping hunting 
increased: (a) when prevalence increased, (b) a human death attributable to CWD had 
occurred, and (c) if CWD had been detected in the state. Under the worst case scenario 
(i.e., 50% prevalence statewide, human death, a non-CWD state), 64% of the respondents 
would stop hunting in the state (Table 3.3). If the prevalence of CWD was 50% 
statewide, a human death had occurred, and the disease had been detected in the state, 
60% would quit hunting. Consistent with past research, if CWD is concentrated in a 
single area at relatively low prevalence levels, few hunters would quit the activity. 
Table 3.3  Multivariate Relationships Among Stopping Hunting, Prevalence, 
Hypothetical Human Death and Presence of CWD in the State1 
  Hypothetical 
prevalence of CWD in: 
 Likely to stop hunting 
because of CWD 
CWD present 













No No 10 0 0  95   5 
  30 10 0  88 12 
  50 30 10  74 26 
  50 50 50  57 43 
 Yes 10 0 0  72 28 
  50 50 50  36 64 
Yes No 10 0 0  98   2 
  30 10 0  94   6 
  50 30 10  79 21 
  50 50 50  58 42 
 Yes 10 0 0  80 20 
  50 50 50  40 60 




The results supported the first hypothesis that CWD prevalence, potential human 
death, perceived personal health risk, presence of CWD in the state, and residency 
influence hunting participation. In the bivariate analyses, prevalence was the strongest 
predictor of stopping hunting in the state followed by human death and perceived risk. 
The presence of CWD in a state and residency were weak, but statistically significant 
predictors. Nonresidents were more likely to quit than residents. Ancillary analyses 
indicated that North Dakota hunters were the most likely to quit hunting, while 
Wisconsin hunters were the least likely. 
Interactions among the predictors were hypothesized to increase the potential for 
stopping hunting in the state. Multivariate analysis confirmed that the decision to stop 
hunting interacted with all five predictors and suggested that combinations of these 
predictors increase the probability of quitting. The 4-way interaction, for example, 
revealed that 60% or more of our respondents would stop hunting if CWD prevalence 
ever reached 50% statewide and a human death attributable to CWD had occurred. These 
findings support our second hypothesis and have implications for management, theory, 
and research. 
Management Implications 
The Wisconsin Department of Natural Resources sold 688,540 gun deer hunting 
licenses in 2001. After the discovery of CWD in 2002, the agency sold 618,945 licenses 
(WDNR, 2008). This dramatic single-year reduction (≈ 11%) in license sales was the 
largest in the state’s history. Although research has shown that about half of this decline 
can be attributed to CWD (Vaske et al., 2004), CWD impacted hunting participation. 
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Since 2002, gun deer hunting license sales in Wisconsin have rebounded somewhat and 
leveled off. The yearly average number of license sales between 2003 and 2008 was 
644,217 (range = 641,432 in 2007 to 649,955 in 2004). This average, however, is still 
substantially below license sales prior to the detection of CWD. 
The prevalence of CWD in any state varies by location, and the sex and age of the 
deer (e.g., yearlings vs. adults). In the western Dane and eastern Iowa counties of 
Wisconsin, the prevalence of disease has increased in adult males from approximately 
10% in 2002 to 16% in 2008 (WDNR, 2009). At these prevalence levels our findings 
would suggest that approximately 10% of hunters would stop hunting deer in the state. If 
CWD conditions worsen, this decline is likely to be even more dramatic. 
Biological and social data, however, do not necessarily correlate 1 to 1. Findings 
reported in this paper and by others (e.g., Gore et al., 2009; Heberlein & Stedman, 2009; 
Vaske, 2010; Vaske et al., 2009) suggest that psychological factors such as perceived risk 
play a substantial role in hunters’ decisions to hunt. Understanding concerns and 
perceptions of risk related to CWD can provide insight into how hunters and other 
stakeholder groups might react to further increases in CWD prevalence, which is 
essential for determining the necessity and potential effectiveness of management 
techniques and information campaigns. General understanding of risk perceptions can 
also facilitate proactive risk management (Decker et al., 2006) and can assist in planning 
for the next potential wildlife disease outbreak (Vaske et al., 2009). 
Hunter response to CWD is a function of the interaction among multiple 
variables. For example, respondents in our sample who had hunted in a non-CWD state 
were more likely to stop hunting than those who had hunted in a state with CWD. 
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Although the statistical effect size was “minimal” (Vaske, 2008), there was an effect that 
interacted with the psychological variables to influence behavioral intentions. The 
multivariate analyses presented here highlight the importance of moving beyond bivariate 
analyses and exploring the possible interactions between variables that can impact 
hunting participation. 
Finally, our analyses reinforce the need for managers to (a) continue to inform 
hunters about CWD and (b) stress that there is no link between CWD and human health. 
Most agency information and education campaigns state that there is no evidence that 
CWD poses a human health risk (Eschenfelder, 2006). These same messages, however, 
also advise hunters to take precautions such as testing animals for CWD and wearing 
gloves when processing animals, suggesting a risk may be present. Although agencies are 
likely to continue to communicate precautionary messages primarily for legal reasons, 
this ambiguity in the messages may influence perceptions of risk. Hunters may believe 
that mixed messages suggest that wildlife agencies are uncertain about CWD, which may 
influence trust and risk evaluations (Needham & Vaske, 2008; Vaske et al., 2004). 
Concern about CWD could also stem from its similarity to related diseases that can cause 
human death (e.g., mad cow, Creutzfeldt-Jakob) (McKintosh et al., 2003). Miller and 
Shelby (2009), for example, found that hunters perceived the risk of becoming ill from 
CWD and mad cow disease as similar. Wildlife agencies should take these issues into 
consideration when developing CWD communication campaigns and planning their long-




To increase the generalizability of these findings, the following future research 
considerations are offered. First, the findings presented here are limited to resident and 
nonresident deer hunters that purchased a license to hunt deer with a gun in Arizona, 
North Dakota, South Dakota, and Wisconsin in 2003. Results may not generalize to (a) 
hunters in other states, (b) hunters participating in different forms of hunting (e.g., 
archery) or (c) other species that have CWD (e.g., elk, moose). 
Data for this study were obtained within two years from when CWD was 
discovered in South Dakota and Wisconsin. The other two states, Arizona and North 
Dakota, represented states unaffected by CWD when the study was conducted. In these 
states, the risks associated with CWD were still relatively new and unknown. Whether 
responses are similar in states where CWD has been commonplace for many years (e.g., 
Colorado, Wyoming) remains a question for future empirical research. 
Second, this article examined hunters’ perceived health risks associated with 
CWD (e.g., become ill from CWD). However, people tend to believe that they are at less 
risk than others (i.e., risk denial) (Sjöberg, 2000a; Slovic, Fischoff, & Lichtenstein, 
1981). Risks that hunters may perceive for family members, other hunters, or society in 
general were not examined. This study also did not examine other risks associated with 
CWD (e.g., risk of losing opportunities to hunt a healthy animal). Given the contentious 
nature of human dimensions problems such as CWD, continuing to draw on the risk 
literature to examine risk perceptions and other CWD risks may facilitate a better 
understanding of the challenges faced by wildlife managers. 
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Third, it is important to emphasize that these results are based on hypothetical 
scenarios depicting conditions that do not necessarily reflect current CWD prevalence 
levels or threats to humans. As noted in the introduction, however, “chronic wasting 
disease continues to spread and shows no signs of slowing down” (Haney, 2009, p. 8). 
Because of the long time between exposure to CWD and the development of disease, 
years of continued testing of harvested and live animals is required to be able to say what 
the risk, if any, of CWD is to humans. 
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CHAPTER IV. CONCLUSION 
The preceding chapters extended the literature on the human dimensions of 
chronic wasting disease by revealing (a) the extent to which perceived risk influences 
hunter decisions, and (b) the complexity of understanding hunter behavior. This chapter 
briefly summarizes the major findings of this thesis and their management, theoretical, 
and research implications. 
Summary of Findings  
The first article in this thesis (chapter two) examined the extent to which potential 
CWD prevalence and human health risks influenced deer hunters’ decision to continue 
hunting deer in a state. This article extended the Needham et al. (2004) study by using 
more extensive data (n = 3,519) to describe the extent to which factors related to CWD 
influenced hunters to hunt in other states or quit hunting. In addition to the variables used 
in the Needham et al. (2004) study (i.e., distribution, prevalence, human health risks), 
perceived human health risks and state were included in the model. Results showed that 
at low CWD prevalence levels (i.e., less than 10% across the state), few hunters would 
quit hunting deer in the state. The majority of hunters would change their behavior if 
prevalence ever reached 50% and humans died from CWD (66% would quit). Arizona 
and North Dakota hunters were most likely to change their behavior; Wisconsin hunters 
were least likely to change. As CWD conditions worsened, nonresidents were more likely 
to quit than residents.  
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Chapter three built on the second chapter by examining the individual and 
combined influence of CWD prevalence, perceived human health risks, CWD vs. non-
CWD state, and state of residency on hunters’ decisions to stop hunting deer in Arizona, 
North Dakota, South Dakota, and Wisconsin. CWD prevalence, potential human death, 
perceived personal health risk, presence of CWD in the state, and residency all influence 
hunting participation. Prevalence was the strongest predictor of quitting hunting in the 
state followed by hypothetical human death and perceived risk. The presence of CWD in 
a state and residency were weak, but statistically significant predictors. North Dakota 
hunters were the most likely to quit hunting, while Wisconsin hunters were the least 
likely. Multivariate analyses identified interaction effects among all five of the predictor 
variables indicating that that combinations of these variables exacerbate declines in 
hunting participation. 
Management Implications 
The prevalence of CWD in any state varies by location, and the sex and age of the 
deer (e.g., yearlings vs. adults). In the western Dane and eastern Iowa counties of 
Wisconsin, for example, adult males exhibit the highest degree of disease prevalence. 
Despite efforts to eradicate the disease, prevalence of CWD has increased in adult males 
in Wisconsin’s core monitoring area from approximately 10% in 2002 to 16% in 2008 
(WDNR, 2009). At these prevalence levels our findings would suggest that 
approximately 10% of hunters would stop hunting deer in the state. If CWD conditions 
worsen, this decline is likely to be even more dramatic. 
The influence of biological and social factors, however, do not necessarily hold 
equal weight when making decisions. Findings reported in this thesis and by others (e.g., 
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Gore et al., 2009; Heberlein & Stedman, 2009; Vaske et al., 2009) suggest that 
psychological factors such as perceived risk play a substantial role in hunters’ decisions 
to hunt. Understanding concerns and perceptions of risk related to CWD can provide 
insight into how hunters and other stakeholder groups might react to further increases in 
CWD prevalence, which is essential for determining the necessity and potential 
effectiveness of management techniques and information campaigns (Vaske et al., 2009).  
General understanding of risk perceptions can also facilitate proactive risk management 
(Decker et al., 2006) and can assist in planning for the next potential wildlife disease 
outbreak (Vaske et al., 2009). 
Although human death from CWD is unlikely, many hunters are concerned about 
their health and think that they are at risk of becoming ill from the disease (Needham & 
Vaske, 2006). Most agency information and education campaigns state that there is no 
evidence that CWD poses a human health risk (Eschenfelder, 2006). These same 
messages, however, also advise hunters to take precautions such as testing animals for 
CWD and wearing gloves when processing animals, suggesting a risk may be present. 
Although agencies are likely to continue to communicate precautionary messages 
primarily for legal reasons, this ambiguity in the messages may influence perceptions of 
risk. Hunters may believe that mixed messages suggest that wildlife agencies are 
uncertain about CWD, which may influence trust and risk evaluations (Needham & 
Vaske, 2008; Vaske et al., 2004). Concern about CWD could also stem from its similarity 
to related diseases that can cause human death (e.g., mad cow, Creutzfeldt-Jakob) 
(McKintosh et al., 2003). Miller and Shelby (2009), for example, found that hunters 
perceived the risk of becoming ill from CWD and mad cow disease as similar. Wildlife 
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agencies should take these issues into consideration when developing CWD 
communication campaigns and planning their long-term response to CWD (Vaske, 
Needham, Newman, et al., 2006). To mitigate the potential negative consequences of 
CWD wildlife agencies should (a) continue to educate hunters about CWD and (b) stress 
that there is no link between CWD and human health. 
Theoretical Implications 
Declining hunter involvement is a complex, multidimensional issue that cannot be 
explained simply. This study indicates that in addition to the specific situational variables 
(i.e., potential CWD conditions), psychological concepts such as perceived risk play an 
important role in hunters’ decisions to hunt. At current conditions, individuals that 
perceive high risk are 10 times more likely to quit hunting than those who perceive no 
risk. Research such as this facilitates an understanding of how concerns and perceptions 
of risk related to CWD affect hunters’ decisions. 
Results also have implications for predictive potential. The notion of predictive 
potential refers to the likelihood that one variable can explain variation in a second 
variable (Vaske, 2008). Social-psychological theory suggests that when two variables are 
measured at the same level of specificity the predictive potential increases (Fishbein & 
Ajzen, 1975; Whittaker et al., 2006). According to this “specificity” principle, specific 
variables are more likely to predict specific behaviors than more general measures. For 
example, specific situational (e.g., prevalence, human death) and psychological variables 
(e.g., perceived risk from CWD) would be expected to account for relatively more 
variability in hunter decisions than general sociodemographic variables (e.g., state, 
residency). In this study, human impact and perceived risk were the strongest predictors 
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of hunting intentions. Consistent with social psychological theory and the specificity 
principle, specific situational (human impact) and psychological predictors (perceived 
risk) had more predictive power than the sociodemographic indicators. Support for the 
specificity principle has implications for developing general models that explain human 
behavior. 
Future Research 
To increase the generalizability of these findings, the following future research 
considerations are offered. First, the findings presented here are limited to resident and 
nonresident deer hunters that purchased a license to hunt deer with a gun in Arizona, 
North Dakota, South Dakota, and Wisconsin in 2003. Results may not generalize to (a) 
hunters in other states, (b) hunters participating in different forms of hunting (e.g., 
archery) or (c) other species that have CWD (e.g., elk, moose). 
Second, data collection for this study occurred within two years from when CWD 
was discovered in South Dakota and Wisconsin. The other two states examined in this 
study, Arizona and North Dakota, represent states that were unaffected by CWD at the 
time. In these states, the risks associated with CWD were still relatively new and 
unknown. Whether responses are similar in states where CWD has been commonplace 
for many years (e.g., Colorado, Wyoming) remains a question for future empirical 
research. 
Third, this article examined hunters’ perceived health risks associated with CWD 
(e.g., become ill from CWD). However, people tend to believe that they are at less risk 
than others (i.e., risk denial) (Sjöberg, 2000a; Slovic et al., 1981). Risks that hunters may 
perceive for family members, other hunters, or society in general were not examined. 
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This study also did not examine other risks associated with CWD (e.g., risk of losing 
opportunities to hunt a healthy animal). Given the contentious nature of human 
dimensions problems such as CWD, continuing to draw on the risk literature to examine 
risk perceptions and other CWD risks may facilitate a better understanding of the 
challenges faced by wildlife managers. 
Fourth, it is important to emphasize that these results are based on hypothetical 
scenarios depicting conditions that do not necessarily reflect current CWD prevalence 
levels or threats to humans. Because of the long time between exposure to CWD and the 
development of disease, years of continued follow-up testing is required to be able to say 
what the risk, if any, of CWD is to humans. Given the long incubation period of CWD 
and its slow rate of natural expansion, these types of surveillance and eradication 
programs can be time-consuming, controversial, expensive, and draw resources from 
other wildlife issues (Heberlein, 2004; Williams et al., 2002). 
Finally, few studies have examined the human dimensions of other wildlife 
diseases. The theoretical concepts used in CWD research (e.g., knowledge, risk 
perceptions, beliefs, attitudes, behavioral responses) could be applied to other zoonotic 
diseases to facilitate understanding of the human component of wildlife diseases and 
broaden the generalizability, reliability and validity of the findings. For example, 
obtaining a general understanding of risk perceptions can facilitate proactive risk 
management (Decker et al., 2006) and can assist in planning for other potential wildlife 
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